Nod factor induces soybean resistance to powdery mildew.
Plants possess highly sensitive perception systems by which microbial signal molecules are recognized. In the Bradyrhizobium-soybean (Glycine max (L.) Merr.) symbiosis, recognition is initiated through exchange of signal molecules, generally flavonoids from soybean and lipo-chitooligosaccharides (Nod factors) from the microsymbiont. Application of the Nod factor Nod Bj-V (C18:1, MeFuc) induced soybean resistance to powdery mildew caused by Microsphaera diffusa. Addition of Nod factor (concentrations ranging from 10(-6) to 10(-10) M) to soybean root systems led to reductions in disease incidence. The lowest disease incidence was caused by Nod factor treatment at 10(-6) M. The effect of Nod factor application on fungal growth and development was measured at 4, 12, 48, and 96 h after inoculation. Colony diameter and number of germ tubes per conidium were decreased by 10(-6) M Nod factor. Phenylalanine ammonia lyase (PAL, EC.4.3.1.1.) is the first enzyme of the phenyl propanoid pathway, and is commonly activated as part of plant responses to disease. Treatment of soybean seedlings with Nod factor, through stem wounds, induced PAL activity; the most rapid increase followed treatment with 10(-6) M Nod factor. These data show that soybean plants are able to detect root applied LCO and respond by increased disease resistance.